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ABSTRACT
Objectives The Newcastle 85+ Study aims to
systematically study the clinical, biological, and
psychosocialattributesofanunselectedcohortof85year
olds and to examine subsequent health trajectories as
the cohort ages; health at baseline is reported.
Design Cross sectional analysis of baseline data from a
cohort study.
Setting Newcastle upon Tyne and North Tyneside primary
care trusts, United Kingdom.
Participants 1042 people born in 1921 and registered
with the participating general practices.
MainoutcomemeasuresDetailedhealthassessmentand
review of general practice records (disease, medication,
and use of general practice services); participants could
decline elements of the protocol.
Results Of the 1453 eligible people, 851 (58.6%) were
recruited to health assessment plus record review, 188
(12.9%) to record review only, and 3 (0.2%) to health
assessmentonly.Datafromrecordreviewarereportedon
a maximum of 1030 and from health assessment on a
maximumof853;individualdenominatorsdifferowingto
withdrawalandmissingvalues.Ofthehealthassessment
sample (n=853), 62.1% (n=530) were women and 10.4%
(n=89) were in institutional care. The most prevalent
diseases were hypertension (57.5%, 592/1030) and
osteoarthritis (51.8%, 534/1030). Moderate or severe
cognitive impairment was present in 11.7% (96/824) of
participants, severe or profound urinary incontinence in
21.3% (173/813), hearing impairment in 59.6% (505/
848), and visual impairment in 37.2% (309/831). Health
assessment identified participants with possible disease
but without a previous diagnosis in their medical record
for hypertension (25.1%, 206/821), ischaemic heart
disease (12.6%, 99/788), depression (6.9%, 53/772),
dementia (6.7%, 56/840), and atrial fibrillation (3.8%,
30/788). Undiagnosed diabetes mellitus and thyroid
diseasewererare(1%,7/717and6/762,respectively).A
median of 3 (interquartile range 1-8) activities of daily
living were undertaken with difficulty. Overall, 77.6%
(646/832) of participants rated their health compared
with others of the same age as good, very good, or
excellent. High contact rates in the previous year with
general practitioners (93.8%, 960/1024) were recorded.
Womenhadsignificantlyhigherdiseasecounts(medians:
women 5, men 4; P=0.033) and disability scores
(medians: women 4, men 2; P=0.0006) than men, but
were less likely to have attended outpatient clinics in the
previous three months (women 29% (150/524), men
37% (118/320), odds ratio 0.7, 95% confidence interval
0.5 to 0.9).
Conclusions This large cohort of 85 year olds showed
goodlevelsofbothselfratedhealthandfunctionalability
despite significant levels of disease and impairment.
Hypertension, ischaemic heart disease, atrial fibrillation,
depression, and dementia may be underdiagnosed.
Notable differences were found between the sexes:
women outnumbered men and had more disease and
disability.
INTRODUCTION
The world’s population is ageing. In developed coun-
triesin2000almostonefifthofthepopulationwasaged
60 or more, and by 2050 this is expected to rise to one
third. Although the proportion of older people is still
low in less developed regions, the pace of population
ageing is even more rapid.
1 Whereas the notable
increase in life expectancy over much of the last two
centuries was driven chiefly by declines in mortality in
early and middle life, since the 1950s increasing long-
evity has been dominated by falling age specific death
rates among the oldest age groups.
2 The oldest old,
defined variously as those aged 80 or 85 years or
more, are now the fastest growing sector of the popula-
tionworldwide.
1Manyoftheoldestoldexperiencedis-
ease, disability, and dependency, with high costs of
health and social care,
3 but detailed data on the spec-
trum of health in this age group and the individual
health trajectories followed in the later years of a long
life are lacking. It is unclear whether the decline in dis-
abilitylevelsseenintheyoungeroldincertaincountries
will translate to the oldest old
4 and there is little
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pendence in this age group. Effective service planning
requires detailed population health needs assessment.
Although studies provide information on the health
oftheoldest oldin severalcountries,fewcomprisesin-
gle year birth cohorts
5-7 despite these offering distinct
advantages for studying the complexity of the ageing
process with its inherent variability. In addition, a
review of population based cohort studies of ageing
in developed countries
8 highlighted the need for new
studies to recruit the oldest old at baseline and to
include people living in institutions. The oldest old
have evaded the risks of mortality associated with spe-
cific adverse factors and are therefore particularly
likely to be informative about the effects of intrinsic
ageing. Within the United Kingdom, previous cohort
studies have provided valuable information but are
limited by the exclusion of those living in
institutions
910; a lack of detailed coverage of physical,
psychological, social, functional, and biological
domains
911;arelianceonselfreportfordataondisease
rather than on medical records
9-12; outdated
information
911;andalackofcomprehensivefollow-up
data.
12 Similarly, UK cross sectional studies that
include this age group are limited by small
numbers,
13 exclusion of those living in institutions or
whoareunabletoprovideconsent,
13andalackofcom-
prehensive information on health.
1314
The Newcastle 85+ Study aims to determine the full
spectrum of health within an inception cohort of
85 year olds, selected without regard to health status,
andtoexaminehealthtrajectoriesandoutcomesasthe
cohort ages and the association between these out-
comes and a complex array of clinical, biological, and
psychosocial factors. This paper reports the health sta-
tus of the cohort at baseline, together with information
about undiagnosed disease and use of health services.
METHODS
Thesamplingframecomprisedallpeoplebornin1921
who were permanently registered with a participating
general practice in Newcastle upon Tyne or North
Tyneside primary care trusts in the UK. We
approached all 64 general practices in these trusts to
participate in the study. The general practitioners
were asked to review patient lists before mail-out and
to exclude only those with end stage terminal illness
and those who might pose a safety risk to a nurse visit-
ingalone.Exceptingtheseexclusions,allthoseremain-
inginthesamplingframeweresentaletterofinvitation
by the study team, whether living at home or in an
institution and regardless of their state of health.
Recruitment and assessment took place over a
17 month period during 2006-7.
Measures
Details of the study protocol have been reported.
15 Par-
ticipation at baseline entailed a detailed multidimen-
sional health assessment, comprising questionnaires,
measurements, function tests, a fasting blood sample,
andareviewofmedicalrecordsheldbythegeneralprac-
tice; participants could decline elements ofthe protocol.
Further details of the measures reported in this paper
togetherwiththestudyquestionnairesandtheproforma
usedforrecordreviewareavailableinthewebextraand
on the Newcastle 85+ Study website (www.ncl.ac.uk/
iah/research/programmes/85plus.htm).
Procedures
Assessment was carried out in the participant’s usual
residence (home or institution) by a research nurse.
Participants who were temporarily admitted to hospi-
tal at the time of recruitment were assessed after dis-
charge. Information was collected during three
interviews, with one further visit to collect a fasting
blood sample and to measure body weight. Data
were entered directly onto a laptop computer.
Aresearchnursereviewedthegeneralpracticemed-
ical records to collect information on diseases, current
medication, and use of general practice services. All
computerised and paper records were reviewed,
including hospital correspondence and the results of
investigations. A predetermined list of key diseases
was used and all diagnoses of listed diseases were
recorded,togetherwiththedateoffirstdiagnosis.Med-
ication included any prescribed item—that is, drugs
and items such as wound management products,
elastic hosiery, catheter and stoma products, and food
preparations.
The 11 research nurses underwent training for six
weeks in the standardised protocols to be used, with
General practice record review data
(n=1030, men=369, women=661)
Health assessment data
(n=853, men=323, women=530)
Sampling frame
People born in 1921 from 53 participating general practices (n=1470, men=496, women=974)
Invited by post to participate (n=1459)
Contact established (n=1409)
Recuited (n=1042)
Baseline interview 1 (n=853)
Baseline interview 2 (n=828)
Baseline interview 3 (n=819)
Electrocardiogram (n=791)
Body mass index (n=747)
Bloods (n=719-778, depending on assay)
Excluded by general practitioner (n=11)
Declined (n=358)
No capacity to consent; “consultee” uncontactable (n=9)
Excluded (n=50):
  Not at last known address (n=24)
  Uncontactable (n=9)
  Died (n=17)
Excluded:
  Withdrew and requested data destroyed (n=1)
  General practice records incomplete (n=8)
Health assessment
only (n=3)
Health assessment plus general
practice record review (n=851)
General practice record
review only (n=188)
Recruitment profile for cohort
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from general practice records was examined for 24 ran-
domlyselectedparticipantsacrossacoresetofvariables.
Intraclasscorrelations
16forbinaryvariablesrangedfrom
0.45 to 0.79; mean 0.57 (angina 0.6, myocardial infarc-
tion 0.45, heart failure 0.45, hypertension 0.57, and
stroke 0.79), indicating moderate or better agreement
between the nurses. Analysis of inter-rater reliability
for ordinal variables including the total number of pre-
scribed medications; number of medications for cardio-
vascular, central nervous system, and gastrointestinal
conditions;numberofconsultationswithageneralprac-
titionerorpracticenurse;andnumberofconsultationsat
home and at the general practice, showed the only sig-
nificant disagreement between the nurses to be in the
total number of prescribed medications.
Written informed consent was obtained from parti-
cipants.Wherepeoplelackedcapacitytoconsent—for
example,becauseofdementia—anopinionwassought
fromarelativeorcarer(a“consultee”)accordingtothe
requirements of the UK Mental Capacity Act.
17
Disease prevalence and undiagnosed diseases
For most diseases we determined prevalence on the
basis of a review of data from general practice records
alone. Exceptions were atrial fibrillation or flutter,
renal impairment, and anaemia, which we took from
the relevant health assessment data.
We estimated the extent of possible undiagnosed
hypertension, ischaemic heart disease, diabetes,
hypothyroidism, and hyperthyroidism by taking
account of health assessment measures in those with-
out the particular diagnosis recorded in the general
practice records. For depression, dementia, and atrial
fibrillation we estimated the point prevalence of possi-
ble disease from health assessment data and then
checked if that particular diagnosis was recorded in
the general practice records. We defined the presence
ofdiseasefromhealthassessmentdatabystandardcut-
offpoints(seewebextrafordetailsofmeasuresandcut-
off points used).
Disease count
We derived a simple disease count (maximum score
18) from selected chronic diseases (box 1). Only parti-
cipants in whom all variables were scored as present
(score 1) or absent (score 0) were included in the ana-
lysis of disease count.
Statistical analysis
We present normally distributed continuous data as
means and standard deviations, and variables with a
non-Gaussian distribution as medians and inter-
quartile ranges. When appropriate we present catego-
ricaldataaspercentagesand95%confidenceintervals.
Tocomparemenwithwomenweusedlogisticorordi-
nalregressionasappropriate,withoddsratiosand95%
confidence intervals, Mann-Whitney U test for non-
normally distributed continuous variables, and χ
2
tests for categorical variables. P values were two
sided. We used version 1.0 of the dataset.
Ingeneralweexcludedmissingvaluesfromtheana-
lysis and calculated percentages from the number of
valid responses. Where individual items were missing
within two measures reported as categorical data—the
15 item geriatric depression scale
18 and the standar-
dised mini-mental state examination
19—we compared
scoring the missing item as zero or the maximum pos-
sible for that item with data retained only if a partici-
pant was classified in the same category in either case.
Weconsideredasamplesizeof800sufficienttogive
a confidence interval of 3.5% either way on a preva-
lence of 50% and to provide sufficient power for ana-
lyses of major subgroups.
RESULTS
The figure summarises the recruitment profile. Of the
1453 people eligible to participate—that is, registered
with a participating general practice and still alive—
1042 (71.7%) participated. In total, 851 (58.6% of
those eligible) people were recruited to health assess-
ment plus review of general practice records, with an
additional 188 (12.9%) to record review only, and 3
(0.2%)tohealthassessmentonly.Box2givessometech-
nical details about the health assessment. One partici-
pant who agreed to a health assessment plus record
review subsequently withdrew and requested the data
to be destroyed; this participant was excluded from the
health assessment and record review analysis. In eight
Box 1: Diseases included in disease count
 Hypertension
 Ischaemic heart disease
 Cerebrovascular disease
 Peripheral vascular disease
 Heart failure
 Atrial flutter or fibrillation
 Arthritis (osteoarthritis or cervical or lumbar spondylosis or rheumatoid arthritis or
other arthritis or non-specified arthritis)
 Osteoporosis
 Chronic obstructive pulmonary disease or asthma
 Other respiratory disease
 Diabetes
 Hypothyroidism or hyperthyroidism
 Cancer diagnosed within past five years (excluding non-melanoma skin cancer)
 Eye disease (cataract or age related macular degeneration or glaucoma or diabetic eye
disease or registered blind or partially sighted)
 Dementia
 Parkinson’sd i s e a s e
 Renal impairment
For ischaemic heart disease, diabetes, and thyroid disease, presence was defined as
diagnosis either in general practice records or from health assessment test; for atrial
fibrillation or flutter from an electrocardiogram (health assessment test); for renal
impairment from estimated glomerular filtration rate <30 ml/min/1.73 m
2(health
assessment test); and for anaemia, a haemoglobin concentration <11.5 g/dl (<115 g/l)
(health assessment test).Forall otherdiseasesthe presencewas taken from record review
data alone.
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healthassessmentplusrecordreviewgroup)thegeneral
practice paper records were unavailable and these par-
ticipantswereexcludedfromtherecordreviewanalysis.
To ensure maximum use of available data, variables
from the general practice record review are reported
on a maximum sample of 1030 people (representing
70.9% ofthose eligible) and from the health assessment
on a maximum sample of 853 people (representing
58.7%ofthoseeligible);samplesizesforindividualvari-
ables may differ owing to missing values. Tables detail-
ing the number of valid responses and missing values
for each variable are given in the web extra.
Representativeness of study sample
Overall, 53 of the 64 (83%) general practices in New-
castle upon Tyne and North Tyneside primary care
trusts agreed to participate. Practices that participated
were similar to those that did not for median practice
size (6709 v 6000; Mann-Whitney U test P=0.78), pro-
portionthatweretrainingpractices(32%v36%;χ²=0.1,
P=0.78), median score from the UK National Health
Service (NHS) quality and outcomes framework for
2006-7
20 (993.5 v 981.7; Mann-Whitney U test
P=0.23), and median index of multiple deprivation
Box 2: Health assessment technical details
 The mean (standard deviation) total time taken for the health assessment (excluding
the short visit for taking fasting blood samples and measuring body weight) was 206
(55) minutes over a median 25 days (interquartile range 16-36.5 days)
 An informant supplied information in at least one of the interviews for 29% (247/853)
of the participants in the health assessment group
 96% of the 778 participants who had blood taken gave fasting samples
Table 1 |Sociodemographic data, smoking status, and body mass index of population aged 85, by sex. Values are
percentages (numbers) unless stated otherwise
Variables All Women Men
Census (2001)
P value*
Newcastle and
NorthTyneside(%)
England and
Wales (%)
Men 37.9 (323) —— 33.5 32.6 —
Women 62.1 (530) —— 66.5 67.3 —
Housing: 0.007
Standard 76.8 (655) 73.0 (387) 83.0 (268) ——
Sheltered 12.7 (108) 14.2 (75) 10.2 (33) ——
Institution 10.4 (89) 12.6 (67) 6.8 (22) 12.0 11.2
Other 0.1 (1) 0.2 (1) 0 (0) ——
Living arrangements†: <0.001
Alone 61.0 (465) 73.3 (338) 42.2 (127) 57.0 55.0
With spouse only 28.1 (214) 13.9 (64) 49.8 (150) ——
With others 10.9 (83) 12.8 (59) 8.0 (24) ——
Marital status: <0.001
Widowed 59.0 (500) 70.4 (371) 40.2 (129) 62.3‡ 61.2‡
Married 30.0 (254) 16.3 (86) 52.3 (168) 27.0‡ 27.6‡
Never married 8.3 (70) 9.9 (52) 5.6 (18) 8.0‡ 8.2‡
Divorced or separated 2.8 (24) 3.4 (18) 1.9 (6) 2.8‡ 2.4‡
Ethnic origin: 0.304
White 99.6 (846) 99.8 (526) 99.4 (320) 99.3‡ 89.2‡
Non-white 0.4 (3) 0.2 (1) 0.6 (2) 0.7‡ 10.8‡
Born in north east England 77.0 (652) 79.7 (419) 72.6 (233) —— 0.018
Smoking status: <0.001
Current smoker 5.8 (49) 6.5 (34) 4.7 (15) ——
Former regular smoker 53.5 (453) 45.7 (241) 66.3 (212) ——
Former occasional smoker 5.0 (42) 5.9 (31) 3.4 (11) ——
Never smoker 35.8 (303) 41.9 (221) 25.6 (82) ——
Body mass index (kg/m
2)§:
Underweight (<18.50) 6.4 (48) 7.8 (35) 4.4 (13) ——
Normal range (18.50-24.99) 51.3 (383) 51.2 (230) 51.3 (153) ——
Pre-obese (25.00-29.99) 32.5 (243) 30.3 (136) 35.9 (107) ——
Obese (30.00-39.99) 9.5 (71) 10.2 (46) 8.4 (25) ——
Morbidly obese (≥40.00) 0.3 (2) 0.5 (2) 0.0 (0) ——
Data from health assessment.
*Sex difference.
†Excludes people in institutional care.
‡Average of 80-84 and 85-89 age groups.
§Odds ratio (95% confidence interval) women to men 0.9 (0.7 to 1.2).
RESEARCH
page 4 of 11 BMJ | ONLINE FIRST | bmj.comscore for 2004
21 using the practice postcode (22.1 v
20.7; Mann-Whitney U test P=0.37).
On comparing participants’ sociodemographic sta-
tus with equivalent figures fromthe 2001 national cen-
sus for Newcastle upon Tyne and North Tyneside and
for England and Wales (table 1), the Newcastle 85+
cohort is broadly representative of the local popula-
tion, although there was slight under-representation
of women (62.1% (530/853) in health assessment sam-
ple, 64.2% (661/1030) in record review sample, 66.5%
in local census data). Sociodemographically, Newcas-
tle upon Tyne and North Tyneside are generally com-
parable to England and Wales except for ethnic
diversity (census data for non-white population in
Newcastle upon Tyne and North Tyneside 0.7% and
in England and Wales 10.8%). To investigate whether
differentialresponsemightaffectresults,acomparison
was made between refusers (n=358), record review
onlyparticipants(n=184),andthoseagreeingtohealth
assessment plus record review (n=846) on sex and
index of multiple deprivation score, excluding cases
with incomplete general practice records. Deprivation
did not differ significantly but significantly fewer
females were in the health assessment plus record
review group (62.3%, 527/846) than in the record
review only group (73%, 134/184) and refusers (74%,
265/358) (χ
2=21.3, df=2, P<0.001).
Sociodemographics
Threequarters(655/853)ofthehealthassessmentsam-
plelivedinstandardhousing,withonly12.7%(n=108)
inshelteredaccommodationand10.4%(n=89)ininsti-
tutional care (table 1); all those in institutional care
were living in care homes. Of those not in institutional
care, 61.0% (465/762) were living alone. Women out-
numbered men by 1.6 to 1 and were more likely to be
living in institutional care or sheltered accommoda-
tion, living alone, or widowed.
Disease prevalence and undiagnosed diseases
The most prevalent diseases were hypertension
(57.5%, 592/1030) and osteoarthritis (51.8%, 534/
1030); other common diseases were atherosclerosis
(47.2% 486/1030) and cataract (47.0%, 483/1030;
tables 2 and 3). Women were 10 times more likely
than men to have rheumatoid arthritis, eight times
more likely to have a diagnosis of hyperthyroidism,
three times more likely to have a diagnosis of
hypothyroidism, and six times more likely to have
osteoporosis. Women also had a significantly higher
prevalence of cataract, osteoarthritis, joint replace-
ment, renal impairment (by the modification of diet
in renal disease formula
22 but not the Mayo Clinic
quadratic equation),
23 and anaemia (Joosten’s
criterion).
24 Men were significantly more likely to
have a diagnosis of atherosclerotic disease and cancer.
Table 4givesestimatesoftheprevalenceofpossible
undiagnosed disease; data are reported for those parti-
cipants with both the general practice record review
and the relevant test from the health assessment avail-
able. For hypertension, ischaemic heart disease, dia-
betes, and thyroid disease the prevalence of
diagnosed disease is reported from record review
data followed by the prevalence of possible undiag-
nosed disease taken from the relevant health assess-
ment data in those without a previous diagnosis. For
depression, dementia, and atrial fibrillation, an esti-
mate of the point prevalence of possible disease is
reported from health assessment data followed by the
prevalence of possible disease in the absence of a pre-
vious diagnosis in the general practice records.
Although hypertension would not be diagnosed from
asingletimepoint,reviewofthemeasuredbloodpres-
sureinthosewithoutarecordeddiagnosisofhyperten-
sion suggested an additional 25.1% (206/821) with
possible at least grade 1 hypertension, of whom half
had grade 2. Of those with a diagnosis of hypertension
recorded in the general practice records, only 35%
(164/475) had both a systolic blood pressure below
140 mm Hg and a diastolic blood pressure below
90 mm Hg, although 87% (411/475) were using anti-
hypertensivedrugs.Inadditiontothe33.0%(260/788)
Table 2 |Disease, by sex. Values are percentages (numbers) unless stated otherwise
Diseases All Women Men
Odds ratio (95% CI)
women to men
Cardiovascular:
Hypertension* 57.5 (592) 60.1 (397) 52.9 (195) 1.3 (1.0 to 1.8)
Any atherosclerotic disease* 47.2 (486) 42.8 (283) 55.0 (203) 0.6 (0.5 to 0.8)
Ischaemic heart disease* 31.4 (323) 28.3 (187) 36.9 (136) 0.7 (0.5 to 0.9)
Cerebrovascular disease* 20.1 (207) 17.6 (116) 24.7 (91) 0.7 (0.5 to 0.9)
Peripheral vascular disease* 6.8 (70) 5.3 (35) 9.5 (35) 0.5 (0.3 to 0.9)
Heart failure* 11.1 (114) 10.1 (67) 12.7 (47) 0.8 (0.5 to 1.2)
Atrial fibrillation† 14.0 (111) 12.3 (59) 16.8 (52) 0.7 (0.5 to 1.1)
Atrial flutter† 0.5 (4) 0.4 (2) 0.7 (2) 0.6 (0.1 to 8.9)
Musculoskeletal*:
Osteoarthritis 51.8 (534) 57.0 (377) 42.6 (157) 1.8 (1.4 to 2.3)
Cervical or lumbar spondylosis 29.6 (305) 30.4 (201) 28.2 (104) 1.1 (0.8 to 1.5)
Rheumatoid arthritis 3.5 (36) 5.1 (34) 0.5 (2) 10.0 (2.5 to 85.9)
Other arthritis (specified) 3.3 (34) 3.0 (20) 3.8 (14) 0.8 (0.4 to 1.7)
Arthritis (type not specified) 9.0 (93) 10.0 (66) 7.3 (27) 1.4 (0.9 to 2.3)
Joint replacement 13.5 (139) 15.6 (103) 9.8 (36) 1.7 (1.1 to 2.6)
Osteoporosis 14.2 (146) 20.0 (132) 3.8 (14) 6.3 (3.6 to 12.1)
Eye*:
Cataract 46.9 (483) 51.6 (341) 38.5 (142) 1.7 (1.3 to 2.2)
Cataract surgery 36.2 (373) 39.2 (259) 30.9 (114) 1.4 (1.1 to 1.9)
Age related macular
degeneration
13.8 (142) 14.8 (98) 11.9 (44) 1.3 (0.9 to 1.9)
Glaucoma 8.6 (89) 8.9 (59) 8.1 (30) 1.1 (0.7 to 1.8)
Diabetic eye disease 1.5 (15) 1.4 (9) 1.6 (6) 0.8 (0.3 to 2.9)
Registered blind 2.2 (23) 1.8 (12) 3.0 (11) 0.6 (0.2 to 1.5)
Registered partially sighted 3.2 (33) 4.1 (27) 1.6 (6) 2.6 (1.0 to 7.7)
Cancer*:
Any cancer 23.9 (246) 19.8 (131) 31.2 (115) 0.6 (0.4 to 0.7)
Any cancer, excluding non-
melanoma skin cancer
15.1 (155) 12.3 (81) 20.1 (74) 0.6 (0.4 to 0.8)
Any cancer <5 years since
diagnosis‡
6.5 (67) 5.2 (34) 9.0 (33) 0.6 (0.3 to 0.9)
*Data from general practice record review.
†Data from health assessment 12 lead electrocardiogram.
‡Excluding non-melanoma skin cancer.
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micheartdisease,electrocardiographyinthosewithno
diagnosis revealed a further 12.6% (99/788) with evi-
dence of definite (2.4%, 19/788) or probable (10.2%,
80/788) myocardial ischaemia. There was little evi-
dence of undiagnosed diabetes or thyroid disease.
With respect to depression, 8.4% (65/772) had a geria-
tric depressionscale score suggestiveof severe depres-
sion, of whom 82% (53/65) had no diagnosis recorded
in the general practice records in the previous year. A
standardised mini-mental state examination score
suggesting moderate or severe cognitive impairment
was found in 12.5% (105/840) of participants, of
whom 53% (56/105) had no diagnosis of dementia in
the generalpractice records. Atrialfibrillation was evi-
dent on electrocardiography in 13.8% (109/788) of
participants, of whom 28% (30/109) had no diagnosis
apparent in the general practice records. Levels of
undiagnosed disease did not differ significantly
between men and women.
Thediseasecountisreportedonthe729participants
in whom all required variables were present. No parti-
cipant was free of all 18 diseases and the maximum
count was 11 (men 10, women 11). Women had a sig-
nificantly higher number of diseases than men
(P=0.033).
Geriatric syndromes, impairments, self rated health, and
disability
Hearingimpairmentwasreportedby59.6%(505/848)
of the participants, visual impairment by 37.2% (309/
831),paininthepastmonth(lastingadayorlonger)by
50.0% (402/805), at least one fall in the previous year
by 38.3% (312/815) (8.0% (65/815) reporting three or
more falls), severe or profound urinary incontinence
by 21.3% (173/813), and faecal incontinence by 8.6%
(70/816) (table 5). Seventy eight per cent of partici-
pants (646/832) rated their health compared with
othersofthesameageasgood,verygood,orexcellent,
with only 3.5% (29/832) rating it as poor. Almost one
fifth (165/842) of the cohort had no difficulty with any
of17activitiesofdailyliving;themedian(interquartile
range) for the number of items carried out with diffi-
culty or requiring an aid, appliance, or personal help
was 3 (1-8). Women had significantly higher disability
scoresthanmen(P=0.0006)andwerealsosignificantly
more likely to have visual impairment or urinary
incontinence and to be rated as depressed on the ger-
iatric depression scale.
Health service use
Almostonethird(268/844)ofthesamplehadattended
outpatient clinics in the three months before the study
(table 6). In the previous year, 22.1% (188/850) had
hadatleastoneovernightstayinhospital,spending,on
average, seven days in total over the stays. Almost all
(93.8%,960/1024)ofthesamplehadseentheirgeneral
practitioner within the past year (median consultation
rate over the year forthose who consultedof 5); 61.7%
(3752/6085) of consultations took place at the general
practice surgery,23.5% (1430/6085) were home visits,
13.5% (822/6085) were telephone consultations, and
1.0% (80/6085) were by letter. Only 6.0% (58/971)
had contact with the general practice out of hours ser-
vice. Just over three quarters (780/1008) had seen the
practice nurse (median consultation rate over the year
for those who consulted of 2) with 90.0% (2768/3074)
of contacts in the general practice surgery. In the pre-
vious month, 95.0% (979/1030) were taking medica-
tion prescribed by their general practice team, with a
mean (standard deviation) of 6.7 (3.7) items: men 6.3
(3.5), women 6.9 (3.7), P=0.07. Coding according to
Table 3 |Disease, by sex, continued from table 2. Values are percentages (numbers) unless
stated otherwise
Diseases All Women Men
Odds ratio (95% CI)
women to men
Respiratory*:
Chronic obstructive pulmonary
disease
16.5 (170) 14.5 (96) 20.1 (74) 0.7 (0.5 to 1.0)
Asthma† 4.8 (49) 5.8 (38) 3.0 (11) 2.0 (1.0 to 4.4)
Other respiratory disease 2.7 (28) 1.8 (12) 4.3 (16) 0.4 (0.2 to 0.9)
Endocrine*:
Diabetes mellitus 13.1 (135) 12.1 (80) 14.9 (55) 0.8 (0.5 to 1.2)
Hypothyroidism 12.0 (124) 15.7 (104) 5.4 (20) 3.3 (2.0 to 5.7)
Hyperthyroidism 2.8 (29) 4.1 (27) 0.5 (2) 7.8 (1.9 to 68.1)
Neurological and psychiatric*:
Dementia 8.4 (86) 9.1 (60) 7.1 (26) 1.3 (0.8 to 2.2)
Parkinson’s disease 1.5 (15) 1.2 (8) 1.9 (7) 0.6 (0.2 to 2.1)
Anaemia‡:
WHO criteria for haemoglobin
concentration§
29.8 (225) 27.5 (126) 33.3 (99) 0.8 (0.6 to 1.1)
Joosten’s criterion for haemoglobin
concentration: <11.5 g/dl (<115 g/l)
14.2 (107) 17.7 (81) 8.8 (26) 2.2 (1.4 to 3.7)
Renal function¶ using modification of
diet in renal disease formula:
1.7 (1.3 to 2.3)
Normal 1.0 (8) 0.9 (4) 1.3 (4)
Mildly reduced 36.4 (283) 31.5 (149) 43.9 (134)
Moderately reduced(stage 3††) 59.5 (463) 64.3 (304) 52.1 (159)
Severely reduced (stage 4††) 2.4 (19) 2.8 (13) 2.0 (6)
Very severely reduced (stage 5††) 0.6 (5) 0.6 (3) 0.7 (2)
Renal function¶ using Mayo Clinic
quadratic equation:
0.8 (0.6 to 1.1)
Normal 3.6 (28) 0.0 (0) 9.2 (28)
Mildly reduced 61.4 (478) 69.6 (329) 48.9 (149)
Moderately reduced (stage 3††) 31.8 (247) 27.7 (131) 38.0 (116)
Severely reduced (stage 4††) 2.2 (17) 2.1 (10) 2.3 (7)
Very severely reduced (stage 5††) 1.0 (8) 0.6 (3) 1.6 (5)
Median (interquartile range) disease
count‡‡
5( 3 - 6 ) 5( 4 - 6 ) 4( 3 - 6 )
*Data from general practice record review.
†Excluded in combination with chronic obstructive pulmonary disease.
‡Data from health assessment measured haemoglobin concentration.
§Men <13 g/dl (<130 g/l), women <12 g/dl (<120 g/l).
¶Data from health assessment measured creatinine concentration. Estimated glomerular filtration rate ranges for
renal function categories for both formulas: normal >89 ml/min/1.73 m
2, mildly reduced 60-89 ml/min/1.73 m
2,
moderately reduced 30-59 ml/min/1.73 m
2, severely reduced 15-29 ml/min/1.73 m
2, and very severely
reduced <15 ml/min/1.73 m
2.
††Stage of chronic kidney disease; US National Kidney Foundation Kidney Disease Outcomes Quality Initiative
classification (see www.kidney.org/PROFESSIONALS/kdoqi/guidelines_ckd/toc.htm).
‡‡18 diseases: hypertension, ischaemic heart disease, cerebrovascular disease, peripheral vascular disease,
heart failure, atrial flutter or fibrillation, arthritis, osteoporosis, chronic obstructive pulmonary disease or
asthma, other respiratory disease, diabetes, hypothyroidism or hyperthyroidism, cancer diagnosed within past
five years (excluding non-melanoma skin cancer), eye disease, dementia, Parkinson’s disease, renal
impairment, and anaemia.
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of prescribed medication were for the cardiovascular
system (40.3%, 2639/6547), central nervous system
(13.4%, 879/6547, including analgesics but excluding
non-steroidal anti-inflammatory drugs), and gastro-
intestinal system (10.6%, 692/6547). The only sex dif-
ference in health service use was a significantly lower
proportion of women having outpatient attendances
and consultations with a practice nurse.
DISCUSSION
The Newcastle 85+ Study secured a high level of parti-
cipationfrom85yearolds,includingthoselivingininsti-
tutions and those with cognitive impairment. Perhaps
themoststrikingfindingswerethelowlevelsofdisability
and people living in institutional care, and positive self
rated health (compared with others of the same age)
despite high levels of disease and impairment. The pre-
valence of diagnosed hypertension, atherosclerotic dis-
ease, osteoarthritis, andcataract were eachclose to50%,
and almost 90% of participants had at least three dis-
eases. Two thirds reported hearing impairment, one
third visual impairment, almost 40% had had falls, and
20% had notable urinary incontinence. A meta-
analysis
26 found higher levels of optimism for self rated
health in people aged 75 or more compared with
younger agegroups,whencomparative measures (com-
pared with people of the same age) as opposed to
Table 4 |Potential undiagnosed disease, by sex. Values are percentages (numbers) unless stated otherwise
Diseases All Women Men
Odds ratio (95% CI)
women to men
Hypertension
Measured blood pressure and record review available: 100 (821) 100 (508) 100 (313)
Hypertension diagnosis in record review 57.9 (475) 60.8 (309) 53.0 (166)
No diagnosis; systolic ≥140 mm Hg or diastolic ≥90 mm Hg 25.1 (206) 24.0 (122) 26.8 (84) 0.9 (0.6 to 1.2)
No diagnosis; systolic ≥160 mm Hg or diastolic ≥100 mm Hg 12.3 (101) 12.0 (61) 12.8 (40) 0.9 (0.6 to 1.5)
No diagnosis; systolic ≥160 mm Hg and diastolic <90 mm Hg 8.5 (70) 7.9 (40) 9.6 (30) 0.8 (0.5 to 1.4)
Ischaemic heart disease
ECG and record review available: 100 (788) 100 (480) 100 (308)
Ischaemic heart disease diagnosis in record review 33.0 (260) 30.6 (147) 36.7 (113)
No diagnosis; ECG evidence of definite ischaemic heart disease 2.4 (19) 2.3 (11) 2.6 (8) 0.9 (0.3 to 2.6)
No diagnosis; ECG evidence of probable ischaemic heart disease 10.2 (80) 10.8 (52) 9.1 (28) 1.2 (0.7 to 2.1)
Diabetes
Fasting glucose and record review available: 100 (717) 100 (432) 100 (285)
Diabetes diagnosis in record review 13.5 (97) 13.9 (60) 13.0 (37)
No diagnosis; fasting glucose ≥7 mmol/l 1.0 (7) 0.9 (4) 1.1 (3) 0.9 (0.2 to 6.0)
Hypothyroidism
Hypothyroid blood screen and record review available: 100 (762) 100 (465) 100 (297)
Hypothyroidism diagnosis in record review 12.3 (94) 16.6 (77) 5.7 (17)
No diagnosis; hypothyroid screen positive 0.5 (4) 0.4 (2) 0.7 (2) 0.6 (0.1 to 8.8)
Hyperthyroidism
Hyperthyroid blood screen and record review available: 100 (762) 100 (465) 100 (297)
Hyperthyroidism diagnosis in record review 2.9 (22) 4.3 (20) 0.7 (2)
No diagnosis; hyperthyroid screen positive 0.3 (2) 0.2 (1) 0.3 (1) 0.6 (0.0 to 50.2)
Depression
GDS-15 score* and record review available: 100 (772) 100 (474) 100 (298)
GDS-15 ≥8 (suggestive of severe depression) 8.4 (65) 9.3 (44) 7.1 (21)
GDS-15 ≥8 and no record review diagnosis of depression in past year 6.9 (53) 7.6 (36) 5.7 (17) 1.4 (0.7 to 2.6)
Dementia
SMMSE score and record review available: 100 (840) 100 (523) 100 (317)
SMMSE ≤21 (moderate or severe cognitive impairment) 12.5 (105) 14.2 (74) 9.8 (31)
SMMSE ≤21 and no record review diagnosis of dementia 6.7 (56) 7.3 (38) 5.7 (18) 1.3 (0.7 to 2.6)
SMMSE ≤17 (severe cognitive impairment) 6.9 (58) 7.3 (38) 6.3 (20)
SMMSE ≤17 and no record review diagnosis of dementia 3.0 (25) 3.3 (17) 2.5 (8) 1.3 (0.5 to 3.5)
Atrial fibrillation
ECG and record review available: 100 (788) 100 (480) 100 (308)
Atrial fibrillation on ECG (Minnesota code 8-3-1) 13.8 (109) 12.1 (58) 16.6 (51)
Atrial fibrillation on ECG and no record review diagnosis of atrial
fibrillation
3.8 (30) 3.1 (15) 4.9 (15) 0.6 (0.3 to 1.4)
ECG=electrocardiogram; GDS=geriatric depression scale; SMMSE=standardised mini-mental state examination.
*GDS-15 omitted if score <15 on SMMSE.
RESEARCH
BMJ | ONLINE FIRST | bmj.com page 7 of 11absolute measures were used. Notable sex differences
were apparent from our study in line with previous
reports;
27 although women were more likely to survive
to age 85 (female to male ratio 1.6:1), they were more
likely to be living in institutional care, to have a higher
total disease count and higher prevalence of many
diseases(exceptingtwoimportantlifethreateningcondi-
tions, atherosclerosis and cancer, where the prevalence
was higher in men, potentially contributing to differ-
encesinsurvival),tohavemorevisualimpairment,urin-
ary incontinence, and depression, and higher levels of
disability, despite the tight age criteria. Men born in
1921 would have been 18 in 1939 at the outbreak of
the second world war, which could have contributed to
differences in survival. Although women had higher
levels of disease and disability, they were less likely to
have had an outpatient attendance in the previous three
months.
Possible underdiagnosis of important clinical conditions
Despite the high contact rates of the participants with
primary care in the previous year, our data raise the
possibilityofunderdiagnosisofimportantclinicalcon-
ditions, although the interpretation of this should be
appropriatelycautious.Incollectingdatafromgeneral
practice records, a diagnosis was noted as present if
recorded anywhere in the records, irrespective of
date.Insomecases—forexample,cataractandthyroid
disease—a diseasemayhavebeen successfully treated,
so the diagnosis would no longer be current; this
should be considered when reviewing the data on dis-
easeintables 2and3.Thedataondiabetesandthyroid
disease from our two sources were in close agreement.
Givenwhatisknownmoregenerallyaboutunderdiag-
nosis, our data for hypertension, atrial fibrillation,
ischaemic heart disease, dementia, and depression are
not surprising. While our assessment of hypertension
should be treated with caution, as blood pressure was
measured on one occasion, 25% of the sample had a
measured blood pressure in the hypertensive range,
without a diagnosis of hypertension in the general
practicerecords;withproperclinicalassessmentapro-
portionofthesewouldsubsequentlybewithinthenor-
mal range. Similarly, for around two thirds of those
with a known diagnosis of hypertension, the blood
pressure measured in the study was outside the target
rangesrecommendedbyguidelines.
2829Giventhatthe
recent Hypertension in the Very Elderly Trial
30
showed that treatment of hypertension was beneficial
inthoseaged80andolder,amoreaggressiveapproach
to case finding and control of blood pressure may be
warrantedinthisagegroup.However,consideringthe
strictexclusioncriteriaappliedinclinicaltrials,theuti-
lityandfeasibilityofthisapproachinunselectedpopu-
lations of older people remains to be established. The
prevalence of undiagnosed dementia was estimated at
7% and although the screen used for dementia is not
diagnostic, the overall prevalence of moderate to
severe cognitive impairment of 13% was close to the
prevalence of dementia found in the MRC-CFAS
study,
11 which used instruments more sensitive to
dementia case finding. We have shown previously
31
that differences in consultation patterns can be
observed up to four years before a formal diagnosis
of dementia, indicating that general practitioners do
attend to possible signs of early dementia. It is not,
however, practicable to use the systematic review of
primarycarerecordstofacilitateearlierdiagnosiswith-
out identifying large numbers of false positive results
requiringinvestigation.Undiagnoseddepressionisnot
justafeatureofthe oldestold,andinapopulationwith
otherchronicillnessitspresenceisperhapsnotsurpris-
ing. What is less clear is how this could be readily
detected in a routine setting and what might be the
uptake and effects of treatment. We found a high pre-
valence of moderate renal impairment, particularly in
women,usingthewidelyacceptedmodificationofdiet
in renal disease formula, in common with recent
findings.
32 Using the Mayo Clinic quadratic equation
resultedinalmosthalfofthoseclassifiedasmoderately
Table 5 |Geriatric syndromes, impairments, disability, and self rated health, by sex. Values
are percentages (numbers) unless stated otherwise
Variables All Women Men
Odds ratio (95% CI)
women to men
Hearing impairment 59.6 (505) 56.9 (300) 63.9 (205) 0.8 (0.6 to 1.0)
Visual impairment 37.2 (309) 40.7 (209) 31.6 (100) 1.5 (1.1 to 2.0)
Pain in past month (lasting ≥1 days) 49.9 (402) 53.0 (262) 45.0 (140) 1.4 (1.0 to 1.9)
Falls in past year: 1.0 (0.7 to 1.3)
None 61.7 (503) 61.8 (312) 61.6 (191)
1 20.5 (167) 21.2 (107) 19.4 (60)
2 9.8 (80) 8.9 (45) 11.3 (35)
≥3 8.0 (65) 8.1 (41) 7.7 (24)
Urinary incontinence: 2.1 (1.6 to 2.8)
None 56.7 (461) 49.9 (251) 67.7 (210)
Minimal 10.7 (87) 11.3 (57) 9.7 (30)
Moderate 10.1 (82) 10.9 (55) 8.7 (27)
Severe or profound 21.3 (173) 26.6 (134) 12.6 (39)
Catheterised for past year 1.2 (10) 1.2 (6) 1.3 (4)
Faecal incontinence 8.6 (70) 9.3 (47) 7.4 (23) 1.3 (0.8 to 2.3)
Depression (GDS-15 score*): 1.6 (1.1 to 2.3)
None (0-5) 79.1 (601) 76.4 (356) 83.3 (245)
Mild or moderate (6-7) 12.4 (94) 14.2 (66) 9.5 (28)
Severe (8-15) 8.6 (65) 9.4 (44) 7.1 (21)
Cognitive impairment (SMMSE score): 1.1 (0.8 to 1.5)
Normal (26-30) 73.1 (602) 73.1 (372) 73.0 (230)
Mild (22-25) 15.3 (126) 14.0 (71) 17.5 (55)
Moderate (18-21) 5.1 (42) 6.5 (33) 2.9 (9)
Severe (0-17) 6.6 (54) 6.5 (33) 6.7 (21)
Median (interquartile range) disability score† 3 (1-8) 4 (1-9) 2 (0-6) —
Selfratedhealth(comparedtoothersofsame
age):
1.3 (1.0 to 1.7)
Excellent 10.3 (86) 9.5 (49) 11.7 (37)
Very good 29.7 (247) 28.1 (145) 32.3 (102)
Good 37.6 (313) 38.2 (197) 36.7 (116)
Fair 18.9 (157) 20.2 (104) 16.8 (53)
Poor 3.5 (29) 4.1 (21) 2.5 (8)
GDS=geriatric depression scale; SMMSE=standardised mini-mental state examination.
Data from health assessment.
*GDS-15 omitted if score <15 on SMMSE.
†No of activities of daily living carried out with difficulty or requiring an aid, appliance, or personal help.
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formula moving to a less severe category, in line with
the findings of another study,
33 and we conclude that
the Mayo Clinic quadratic equation may be more
appropriate for use in older people.
Strengths and limitations of the study
A key strength of our study is the high response rate
achieved from both general practices and participants.
Eighty three per cent of general practices in the region
agreed to participate and participating and non-partici-
pating practices were similar in terms of practice size,
training practice status, NHS quality and outcomes
framework score, and index of multiple deprivation
on the basis of practice postcode. Fifty nine per cent of
eligiblepeoplewererecruitedtobothhealthassessment
and review of general practice records, with an addi-
tional 13% recruited to review of records only; good
participation rates, considering the age group of the
sample and the extensive assessment involved. A
major concern in any cohort study is whether the parti-
cipantsarerepresentativeofthepopulationfromwhich
theyaredrawn.Itispossiblethatthenon-respondersor
refusers to our study were frailer than the participants,
which could lead to an underestimate in the reported
levelsofdisease(bothdiagnosedandundiagnosed),dis-
ability, and poor self rated health. The reason for non-
response or refusal to participate were available in 57%
of non-participants for the health assessment and 49%
for the review of general practice records, and in only
30% and 28% of these was non-response or refusal
relatedtopoorhealth.Wehave shownthat bycompar-
ison with local census data the sample we recruited to
health assessment was sociodemographically broadly
representative of the local population, although
women were slightly under-represented. Importantly,
our sample was representative in terms of the propor-
tion of people living in institutions and also included
people who were cognitively impaired; two groups
excluded from many previous studies.
In terms of study design, a major strength of the
Newcastle 85+ Study is its success in securing a high
recruitment of participants with two things in com-
mon;yearofbirthandregistrationwithageneralprac-
tice in Newcastle upon Tyne or North Tyneside. The
focusonasingleyearbirthcohortandacloselycircum-
scribed geographical area, with known population sta-
bilityandlittleethnicdiversity,willbeamajorstrength
when carrying out comparisons within a cohort to
explore factors that influence health status, as this will
lessen extraneous variability. However, we acknowl-
edgethatthisstrengthmightalsoconstituteaweakness
bylimitingthegeneralisabiltyofthehealthsurveyfind-
ings to other populations. Comparison of the Newcas-
tle 85+ cohort with sociodemographic data from the
nationalcensus2001showedoursampletobebroadly
representative of England and Wales but with a nota-
ble difference in ethnic diversity, and it is known that
people from ethnic minority groups have different
health risk profiles from those of white populations.
In addition, Newcastle and North Tyneside are urban
areas, which might limit application of our findings to
ruralsettings.Homebasedassessmentwasvitalforthis
highrecruitment;50%ofparticipantsinourpilotstudy
stated that they would have been less likely to partici-
pate if hospital attendance was required (unpublished
data). Additionalstrengthsare the comprehensive nat-
ure of the health data collected and the use of a
Table 6 |Health service use, by sex. Values are percentages (numbers) unless stated otherwise
Variables All Women Men
Odds ratio (95% CI)
women to men P value*
Previous 3 months†:
Any outpatient attendance 31.8 (268) 28.6 (150) 36.9 (118) 0.7 (0.5 to 0.9)
Median (interquartile range) No of outpatient attendances 1 (1-2) 1 (1-2) 1 (1-2) — 0.218
Any accident and emergency attendance 7.1 (60) 7.2 (38) 6.8 (22) 1.1 (0.6 to 1.9)
Median (interquartile range) No of accident and emergency attendances 1 (1-1) 1 (1-1) 1 (1-1) — 0.858
Any emergency ambulance use 5.1 (43) 5.1 (27) 5.0 (16) 1.0 (0.5 to 2.1)
Previous year:
Any overnight hospital admission† 22.1 (188) 21.4 (113) 23.2 (75) 0.9 (0.6 to 1.3)
Median (interquartile range) total stay in hospital (days) † 7 (3-20) 8.5 (3-20) 7 (2-16) — 0.458
Any respite care†‡ 2.9 (24) 3.2 (16) 2.5 (8) 1.3 (0.5 to 3.5)
Median (interquartile range) total stay in respite care (days)†‡ 14 (7-22.5) 14(12.5-22.5) 11.5 (7-28) — 0.829
Any day hospital attendance† 7.5 (63) 7.8 (41) 6.8 (22) 1.2 (0.7 to 2.1)
Any other intermediate care contact† 7.6 (64) 8.5 (44) 6.2 (20) 1.4 (0.8 to 2.5)
Any consultations with own general practitioner (including out of hours contacts)§ 93.8 (960) 93.8 (616) 93.7 (344) 1.0 (0.6 to 1.8)
Median (interquartile range) No of own general practitioner consultations§ 5( 2 - 8 ) 5( 2 - 8 ) 5( 2 - 8 ) — 0.661
Any consultations with out of hours general practice service§ 6.0 (58) 6.6 (41) 4.8 (17) 1.4 (0.8 to 2.7)
Any consultations with practice nurse§ 77.4 (780) 73.8 (477) 83.7 (303) 0.6 (0.4 to 0.8)
Median (interquartile range) No of practice nurse consultations§ 2( 1 - 4 ) 2( 0 - 4 ) 2( 1 - 5 ) — 0.008
*Sex difference.
†Data from health assessment.
‡Excludes those in institutional care for previous year.
§Data from general practice record review.
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with review of general practice records for data on dis-
eases and medication, rather than reliance on self
report. Previous studies
3435 have shown self report to
be less reliable than a doctor diagnosis for certain dis-
eases,particularlyinolderagegroupsandinthosewith
multiple morbidities or cognitive impairment. Inter-
rater reliability for data extraction from general prac-
tice records showed moderate or better agreement for
the diseases assessed; false positive and false negative
results are possible, which could lead to overestimates
or underestimates in the disease prevalence (tables 2
and 3) and also affect the prevalence of undiagnosed
disease (table 4). The discordance that was found
between nurses on the recording of the total number
of medications necessitates some caution; however,
the number of medications in the three most common
categories showed no significant disagreement. We
recognise that, despite a high level of recruitment and
retentionofparticipantsthroughoutanintensiveseries
of assessments, the greatly varying capabilities of the
participants has the potential to introduce some bias
through incompleteness of assessment, although this
was not large.
Conclusions and policy implications
It is difficult to estimate to what extent this cohort of
85 year olds represents a “healthy elite,” given that life
expectancyatbirthforthe1921cohortwas61yearsfor
men and 68 years for women, with only 18% of men
and 33% of women surviving to age 85.
36 Information
fromthestudyisnonethelessvaluable.Forplannersof
services, on the basis of present demographic trends,
we can say that in the UK by 2020 the 85 year old
population will increase by 33%,
37 10% of whom cur-
rently require institutional care, 32% of whom have
had an outpatient attendance, and 7% an attendance
at an accident and emergency department in the past
three months; it is likely that these figures will be clo-
selyparalleledinotherhighincomecountries.Inaddi-
tion, 61% of older people not in institutional care were
livingalone,whichhasimplicationsfortheavailability
of help with activities of daily living and hence to pro-
viders of social care. The survey findings highlight the
potentialunmethealthandsocialcareneedsofthisage
group mirroring the findings of a study
38 in the late
1950s.Intimesofscarceresourcesforhealthandsocial
care these findings can be used by local and national
policy makers to help target those in greatest need. In
summary, these 85 year olds seemed optimistic, most
ratingtheiroverallhealthasgood,verygood,orexcel-
lent compared with others of the same age. Our study
shows the opportunities available to intervene to
improve health further in this age group. If the data
are extrapolated to the future, much larger, popula-
tions of 85 year olds in developed countries, implica-
tions for health and social care and the resources
needed to provide these are profound.
Future work
The baseline phase of the Newcastle 85+ Study has
resulted in a uniquely rich dataset. This paper provides
a comprehensive picture of health and disease among
85 year olds in north east England at a particular time,
which will serve as a baseline for the prospective mon-
itoring of changes in health status of study participants
andasacomparisonwithfuturecohortsoftheoldestold
tomonitorchangesinpopulationhealth.Thefullpoten-
tial ofthese datahas yet tobeexploited;further workis
in progress tackling particular health domains in more
detail, together with an exploration of factors underly-
ing the variability in health. The identification of bio-
markers of ageing is a major avenue of research.
Future work will include the development of a frailty
index to combine the vast array of health measures
into one variable of greater complexity and utility than
thesimplediseasecountincludedinthispaper.Thefull
potentialofthestudywillberealisedthroughlongitudi-
nalstudyofthecohort,whenhealthtrajectoriesandout-
comesandtheirassociationswithunderlyingbiological,
medical, and social factors will be examined to identify
factors that maintain health and independence.
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